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Abstract  

          The quality of an image directly related with its 

pictorial transparency, intense and contrast, in image 

fusion method it is an organization of perfect message 

from 2 or more input image into one single illustration 

such that the merged or output reviewed picture 

clutches entire of the information from original images. 

Here the two categories of image fusion algorithms are 

executed, pyramid based algorithm. Virtual reality 

outcomes protest that gradient pyramid progression is 

effective to multi-focus representation and color 

picture. The effective fusion images assorted from 

different equipment is great important in many 

applications such as curative imaging, microscopic 

imaging, remote sensing. In this report, we relate this 

element competently divergence enrichment structure 

for images that improves the eminence of detectable 

image without presenting improbable visual exteriors. 

 

Keywords: gradient pyramid, image fusion, entropy, 

multi-scale, multi-resolution. 

I.  INTRODUCTION 

       Image fusion is the method of merging significant 

material from one are more images into a particular 

image. Image fusions are broadly charity in numerous 

utilities such as army, remote sensing, health imaging 

and asterisks. Image fusion is an evolution of merging 

two or more images to develop the statistics content. 

Image fusion techniques are essential as it expands the 

enactment of object acknowledgement schemes by 

incorporating several foundations of satellite; floating 

and earth constructed imaging structures with former 

interrelated facts groups. Further, it also helps in 

perfecting the pictures, convalesce arithmetical 

corrections, and enhance certain topographies that are 

not visible in either of the images, replace the unreliable 

data, the instruction sets for restored conclusion 

production. It cartels the substantial statistics from 

double or additional source images into a solitary 

consequential image that describes the division better 

and preserves beneficial data from the input pictures. A 

high determination polychromatic image elasticities 

symmetrical specific of an image since of the 

manifestation of ordinary as well as imitation objects in 

the prospect and a low perseverance multispectral 

image gives the color material of the foundation image. 

The intention of multi sensor image fusion is to 

exemplify the painter report since multiple images 

requiring changed symmetrical demonstrations into a 

single subsequent image without any instruction 

damage. Multi feeler image fusion provides the 

supports in positions of collection of maneuver, 

latitudinal and historical characteristics, system 

performance, reduced abstruseness and improved 

consistency. Constructed on the dispensation planes, 

picture merging presentations can be separated into 

various classifications. These are pixel, feature and 

symbol level. Pixel level technique is the humblest and 

broadly charity system. This method development pixel 

in the cradle picture and recollects maximum of the 

intermittent image functions. Equated to other 2 image 

fusion expand exact fallouts. This Level processes the 

appearances of the source picture. This technique can 

be used with the ferocity images effectively. Because of 

the reduced data size, it is easier to wrapping and 

transmits the data. The top of image fusion is 

conclusion making level. It uses the data information 

extracted from the pixel level fusion or the feature level 

fusion to make optimal decision to achieve a specific 

objective. Moreover, it reduces the redundancy and 

uncertain information. The dispassionate of image 

fusion is to epitomize pertinent occupation from various 

separable. Any portion of functions ranges intellect 

only when it is able to deliver the comfortable athwart. 

The accuracy of report is imperative. Image Fusion is a 

contrivance to expand the eminence of procedure from 

a set of imageries. This is accomplished by smearing a 

system of machinists on the images that would make 

the moral function in each of the image protuberant. 

The subsequent image is formed by joining such 

exaggerated data from the response pictures into a 

particular image. 

Freshly around disproportionate transaction of 

curiosity in demonstrations that remember as well as 

localization in the spatial occurrence dominion. This is 

subjugated by decomposing the picture into a set of 

latitudinal incidence band pass essential image. Specific 

designs of a component image brand picture 

configuration function that is applicably restricted, 

although the band passed image as a complete 

symbolizes material about a certain distinction of aspect 

or measure. There is evidence that the human visual 
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system usages such an illustration, 1 and multi 

resolution structures are fetching gradually more 

standard in machine vision and in image processing.  

 

II.TYPES OF IMAGE FUSION 

 

A. Fusion: In this images have numerous or changed 

views at the similar period. 

 

B. Multi Sensor: The scheme poisons the precincts of a 

single sensor image fusion by integration the images 

from several sensors to form a combination image an 

ultraviolet camera is convoying the digital camera and 

their separable descriptions are fused to acquire a fused 

image. This attitude disables the issues mentioned to 

before. The digital camera is proper for daylight scenes; 

the infrared camera is appropriate in poorly irradiated 

surroundings. It is used in military area, contraption 

visualization like in object detection, automation. It is 

used to solve the merge information of the several 

images 

 

C. Multifocus Fusion: pictures from 3d outlooks with 

its focal dimension. The creative picture can be 

separated into provinces such that every region is in 

focus in at least one channel of the image. 

 

D. Single Sensor: sensor internments the real world as 

a prearrangement of images. The fixed of images are 

composed to produce a new image with optimum 

information contented. For example in variant and 

sound complete areas, a mortal technician identical 

operator may not be able to detect entities of his 

attentiveness which can be emphasized in the 

consequential fused image. The deficiency of this type 

of structures lies behind the precincts of the imaging 

sensor that are being used in other sensing area. Under 

the conditions in which the system can activate, its 

vigorous series, resolution, etc. are all restricted by the 

proficiency of the device. For example, a visible-band 

sensor such as the digital camera is appropriate for a 

brightly lightened position such as daytime passages 

but is not appropriate for poorly irradiated 

circumstances establish during night time or further 

down not worthy conditions such as in smog or stream.  

 

E. Multiview Multimodal Fusion: Images from 

various models like polychromatic, multispectral, 

detectable, ultraviolet, remote detecting.  

 

Common methods of image fusion: 

 

 Weighted averaging pixel wise  

 Fusion in transform domain  

 Object level fusion  

 

III.PYRAMID FUSION ALGORITHM 

  

A pyramid contains of a fixed of squat pass or 

band pass reproductions of a picture image, separately 

reproduction signifying decoration function of a 

dissimilar quantity. At each step of fusion using 

pyramid transform, the pyramid would be half the size 

of the pyramid in the preceding side by side and the 

advanced points upon the inferior spatial frequencies.  

 
Fig1. Visual presentation of a pyramid image 

Typically, each pyramid transform comprises of 3 most 

important stages:  

 

 Decomposition  

 Formation of the preliminary image for 

recomposition.  

 Recomposition 

 

Decomposition is the procedure somewhere a 

pyramid is produced consecutively at separates each 

step of the merging. The penetration of fusion or integer 

of stages of fusion is pre decided. Decomposition 

segment essentially contains of the further next steps. 

These steps are reached l number of periods, l existence 

the numeral of stages to which the fusion will be 

executed.  

 

 Low pass sifting. The altered pyramidal types have 

a predefined sifter with which the engrossment 

image is filtered with.  

 Foundation of the pyramid for the near from the 

strained/convolved input images using Burt’s 

manner or Lis Process.  

 The response pictures are demolished to partial 

their size, which would act as the contribution 

appearance milieus for the next step of 

decomposition. 

 

Merging the input images is accomplished after the 

decomposition procedure. This outcomes picture matrix 

would act as the primary input to the recomposition 

process. The lastly 27 decimated pair of images is 

operated upon more over be around the 2 decimated 

input images, selecting the 1st demolished input 
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illustration or selecting the second decimated input 

image.  

 

A. Gradient Pyramid 

  

The pyramid-based is a wisely procedure for 

applying in the image processing. It is also applied into 

image fusion or merging techniques in order to preserve 

the local data. Its methodology can be applied to 

evaluate the missing material by recon strutting 

extrapolated pyramid. This operation may formerly 

proceed as many periods as preferred, leading to a 

compact and efficient multi-scale representation. 

 

The decomposition process here would include 

the following steps:  

 

Two low pass filters are considered here 

 W =[1/16,4/16,6/16,4/16,1/16] and 

V = [14,24,14] 

 

Additional to this, four directional filters are applied on 

to the input image matrices.  

 

1) Horizontal filter =
0 0 0
1 −2 1
0 0 0

 

 

2) Vertical filter=          
0 1 0

 0  −2 0
0 1 0

 

 

3) Diagonal filter=          
0 0 1
0 −2 0
1 0 0

 

 

  The rest of the steps are similar to that of FSD 

pyramid method. The decomposition is the progression 

wherein, the subsequent image is to conclude 

established from the pyramids designed at each step of 

decomposition. The innumerable stages elaborate in the 

recomposition chapter are conversed beneath. These 

steps are performed l number of periods as in this 

method.  

 

 The input image to the level of recomposition 

is intimated. 

 The understated matrix is filtered with the 

transpose of the filter vector used in this 

process. 

 The new picture matrix would perform as the 

input to the after level of the above method.  

 

The flow of the gradient based image fusion can be 

explicated by the resulting illustration. Each of the 

pyramidal techniques measured by us varies in the 

approach the disintegration is achieved. The 

Recomposition phase likewise fluctuates consequently. 

 

 
 Fig2.a) input image         b) Pyramid image 

IV. APPLICATIONS OF PYRAMIDS 

 Alternative representation 

 Efficient resolution 

 Scale space representation, 

 Avoiding the algorithmic problems 

 Multi-scale representation 

 Image compression 

 Image enhancement 

 Detail manipulation 

V. CONCLUSION 

 

The outcomes from the various experiments 

show that the projected pyramid model is an upgraded 

description and is on equality with the enactment of the 

prevailing procedures for image merging. In prospect, 

the work is to be extended to use more accurate result. 
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